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   The rice cultivation in Hokkaido has developed rapidly and dramatically. 
Before the turn of the century the rice cultivation was carried on in the extremely 
limited areas in this island, the northern end of the Japanese archipelago. The 
advanced technologies in agriculture have made it possible to raise rice, a tropical or 
subtropical plant, in the districts where the annual average temperature is 5 degrees 
in centigrade. 
   The importance of rice cultivation in Hokkaido except the eastern part is very 
high, like in the rest of the country, among all agricultural products. The amount 
of rice produced is nearly one-half of the entire  farm products of Hokkaido. A 
quarter of the cultivated land is rice fields and the whole acreage of the rice fields is 
over 200,000 hectares. Most of the rice fields are distributed in the area to the 
west of the central mountain chain. Here not only the percentage of the rice 
fields in cultivated land and the ratio of the rice planting farmers to the total famers 
are nearly the same with the average in Honshu, but the yield per acre also has 
reached to the same level as in the main island of Japan. 
   Around 1930, rice was grown almost all over the island except some of the 
northern and the eastern parts. The process of this swift expansion of rice 
cultivation was discussed by T.  Kawaguti') and H. Fukui analysed its later changes 
in detail on the basis of the statistics of 19572). The present author studied the 
regional development of rice cultivation in this century thoroughly and investigated 
the changing phases of the relationships between the locations of rice fields and the 
physical conditions. 
 I. Early Formation of the Rice Cultivating Region 
   The years around 1900 were an epoch-making period in the history of the 
     * Much of this study had been put together under the guidance of Professor Toshio Noh
 during several months at the Institute of Geography, Faculty of Science, Tohoku  University. 
 The author wishes to express his gratitude for the hospitality of the institute and to 
 Professor Noh for constant advice in the course of the work. Thanks are also due to the  staff 
 of this institute and Hokkaido Gakugei University for encouragement and generous help. 
 ** Geographical Institute, Hokkaido Gakugei University, Asahigawa. 
  1) T. Kawaguti  (1935): Geographical Study of Rice Cultivation in Hokkaido. (in 
         Japanese) Geogr. Rev. Jap. Vol.  11, pp. 1-23 & 155-196. 
  2)  H. Fukui  (1961)  : Recent Changes in the Distribution of Rice Farming in Hokkaido. 
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development of rice cultivation in Hokkaido, and it was the very beginning of its 
full-scale establishment. 
   The law enacted in 1897, related to the disposal of the state-owned land, further 
strengthened the reclamation policy in favor of great-landownerships since 1886, 
authorizing the free disposal of the undeveloped land without restriction. With 
the enactment of the law, private ownership of the land increased rapidly, and 
the  major part of the arable land in Hokkaido was disposed of during the follow-
ing ten years. In those days, there was an increase of  farmers in Japan proper 
who were compelled to abandon their lands. More and more farmers immigrated to 
Hokkaido. Great land owners contacted with those immigrants, and the plantation 
system with tenant farmers came to be predominant. 
   In Japan the rent system has been different for the rice fields from the other 
kinds of fields. The rent from the rice fields, was so high that the construction 
of rice fields was a very advantageous investment. A special bank was established 
in 1899 to serve as an agricultural banking organ, and in the following years 
the agricultural experiment institutions were established for the research of rice 
cultivation in the cold district. In 1902, a law was enacted relating to the 
Irrigation Association  (Doldi Kumiai) to meet the demands of the land owners. 
The associations created under the provisions of the law were the matrices to
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promote the construction of rice fields in a large scale. By 1933 approximately 250 
associations  had been authorized by the government and given a scrupulous 
financial support and a preferential protection under the guardianship of the law 
effective only in Hokkaido3). Despite the fact that the weather was unfavorable  in 
those years, the construction of rice fields had been substantially carried out ever 
since this period. 
   In the major areas out of those districts, the seven Irrigation Associations were 
organized and authorized during the first four years after the enactment of the 
Irrigation Association Law. Such are the eastern plains of the Ishikari River and 
the Kamikawa Basin, both of them are the most stabilized rice cultivating regions; 
thus the formation of the core areas of rice cultivation in Hokkaido took place in the 
early days of the development of the rice field construction in a large scale. Com-
paring the statistics of 1900 with those of 1907, as shown in Table 1, one finds that 
















   * The older statistics are based on the different administrative units from the present 
      units, and re-division is impossible. The same with the Oshima-Hiyama Area. 
 ** The unit  acreage is used cho which is approximately equal to hectare. 
the total acreage of rice fields in Ishikari, Sorachi and Kamikawa areas remarkably 
increased, surpassing long established rice cultivating areas, Oshima and  Hiyama, 
and amounted to two-thirds of the total acreage in the entire island. This rapid 
expansion is much indebted to the construction of irrigating channels mainly in-
itiated by the Irrigation Associations, while in the early developed areas in the 
southern Hokkaido the expansion was slow because of the mere accumulation of 
rice field buildings in small-scale. 
   II. Full-Scale Formation of the Rice Cultivating Region 
   During the depression after the Russo-Japanese War (1904-05), new Irrigation 
  3) According to G. Kudo the governmental subsidy to the Irrigation Associations was 
 granted amounting to 48% of the total expenditures for the construction and approxi-
 mately the same amount of fund at low interest was also granted. G. Kudo  (1949)  :
 The Development of Rice Cultivation in Hokkaido (in Japanese), Quarterly Journal of 
 Nogyo Sogo Kenkyu, No. 9, pp. 86-137.
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Associations were established in the Kamikawa and Sorachi and rice fields had been 
constructed  extensively (Fig. 2). The most restrictive factor upon rice cultivation in
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  Fig. 2 Distribution of the  Dok6 Kumiai, the authorized irrigation associations, 1935 
Hokkaido is the climate in general. It is sufficiently warm in summer in these areas, 
but the span of time with the high temperature necessary for the growth of the 
rice plant is so short that it is indispensable to raise early growing varieties. Besides 
the improvement of the varieties, the most outstanding factor is the advancement of 
the agricultural  techniques: the direct seeding method has become prevailing instead 
of the traditional transplanting method, and the machine was invented to take 
efficient care of this operation. The advancement of agricultural techniques, the 
depression in the market of the  farm products except rice after the war, and the 
extension of the rice market both in Hokkaido and to a new territory, Sakhalin, all 
of these were tempting factors for the land owners in the relatively old communtities 
with a more or less intensive farming to invest their funds in the construction of
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rice fields. The acreage of rice fields kept on increasing, particularly in the 
 Kamikawa Basin and in the plains in Sorachi, and by around 1910 the rice belt was 
completed continuous from the Kamikawa Basin to the southern Sorachi. 
   The World War I which began in 1914 brought prosperity to the farmers in 
Hokkaido. The outer boundaries of the cultivated lands expanded enormously, and 
the rice field construction as well as the reclamation had been positively carried on. 
Rice field construction work, however, was  slowed down because of extraordinary 
boom of farm products. Nevertheless, in the central areas the rice field 
construction was actively carried out thanks to the high prices in the rice market . 
Irrigation Associations were organized in many other districts , such as the Nayoro 
Basin to the north of  Kamikawa District and Tokachi Plain beyond the central 
mountain range. Those associations became the challenging bases to the 
construction of rice fields after the war in the individual areas. 
   III. Over-all Expansion of the Rice Cultivating Region
   In March 1920,  suddenly the prosperity turned to the depression . From this 
time on, the great-land-ownership in Hokkaido began declining. The recommence-
ment of production in Europe gave a most serious blow to the farmers of Hokkaido, 
because a considerable amount of the farm products had been exported to 
European countries during the war. It resulted in such a quick decrease of the 
acreage of the cultivated land that the decrease amounted to 14% of the acreage of 
the cultivated land in the maximum period. 
   The measures taken by the small holders against the depression were generally 
the transfer to the more labor consuming crops, and it was also an advantage for 
the land owners. Since the price of rice was much higher than other farm products 
and the soil had been much exhausted by the extensive management during the 
war, their measures against the depression were to change into rice cultivation 
so far as possible. 
   The sudden rise of the rice price in  1917-18 caused the social unrest. The 
agricultural policy of the government was to construct more rice fields in Formosa, 
Hokkaido and Korea, aiming at the self-supply of rice for the nation including the 
colonial territories. Thereupon in Hokkaido after 1921 the rice field construc-
tion was carried on more speedily and more extensively than before. In 1920 
the total acreage of the rice fields was 80,000 hectares, and it increased marvelously 
year after year by approximately 10,000 hectares. And in 1932 it reached to 
200,000 hectares, more than doubled in 12 years. 
   Thus the  year 1920 was really an epoch in the history of the rice cultivation in 
Hokkaido. After that year the irrigation associations played greater roles than
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before supported by the government on a larger and over-all scale. During 1920's 
remarkable improvements of the varieties were made and the ultra-early-maturing 
varieties became prevailing in most of the areas. The advanced agricultural 
technology made it possible to raise the rice in the northern Kamikawa, Abashiri and 
Tokachi, where rice cultivation had been restricted to some limited areas. In those 
districts, the construction of rice fields was carried on energetically, which formed 
the northern marginal land of the rice cultivation. The characteristics of this 
period is the expansion of the rice fields in the marginal land. At the same time 
the expansion of rice cultivation continued in the central region (Figs. 1 & 2). Due 
attention should be paid to some of the rice field construction works conducted on a 
large scale by some irrigation associations. The Hokkai Irrigation Association 
was the largest organization with  many agencies, which supplied water to more than 
10,000 hectares of rice fields.
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   Fig. 4 Final years indicating more than  90% of the maximum rice planting acreage 
         in each administrative unit (1920-1943) 
   IV. Regional Division on the Basis of the Changes in the Acreage 
       of Rice Fields 
   Such a large scale program of the rice field construction, however, was not so 
smoothly carried out. Many irrigation associations were confronted with financial 
failures in around 1925, and a huge amount of the government subsidies was their 
impending demand. On account of the slump of rice prices in 1930 and the 
successive cold-weather damages in 1931, '32, '34 and '35, rice cultivation was 
abandoned, facing with imminent failures, in those areas where the natural condi-
tions were unfavorable; in the intermediate areas it quickly declined under the 
difficult  circumstances; and even in the central part it soon came to a lag and show-
ed an obvious decline in around 1943 when the war economy strengthened its in-
fluences (Fig. 4). 
   The boundaries of rice cultivation in Hokkaido had been almost fixed through-
out this process. The areas where decline became evident during 1933-35, that is
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to say, the areas where the successive cold-weather damages were overcome in some 
measure, are by and large the present marginal land of rice cultivation . The areas 
where decline did not appear by 1941 are all in the central or the southern parts of 
the west side of the central mountain range , and are today the most stabilized 
rice cultivation region. 
    The transition curves of the acreage of rice fields by administrative units largely 
show the same pattern (Fig. 4). Note the regional characteristics by grouping 
in accordance with the types of the changing curves of acreages from 1920 to 1950 
(Figs. 5 & 6). The following four types are distinguished: 
 1. Sudden-increase and sudden-decrease type: 
   The ratio of the minimum acreage after the war to the maximum before the 
war is less than 25%. The peak is distinctive. By 1936 the acreage was reduced 
to less than 50% of the maximum. 
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              Fig. 6 Transition curves of the arceage of rice fields  (u) . 
   The ratio of the minimum to the maximum is less than 50%. The peak is 
distinct, but the declining curve is gentle until 1936 and does not drop below 50% . 
3. Standard type: 
   This type is similar to that of the average changing curve of the entire island . 
It continues to increase until about 1932, and either continues to increase slightly 
or to keeps the same level until about 1940. The minimum acreage after the war 
is 40%-75% of the prewar maximum. 
4. Stabilized type: 
   The ratio of the minimum to the maximum is over 75% and the acreage in 
1920 reaches 50% of the  maximum. No conspicuous change is discernible and 
no distinctive peak is observed. 
   The distribution of types 1 and 2, and of type 4 obviously shows the 
characteristics of the individual areas and they have no complication. Judging 
from the changes of the acreages as suggested above, the rice cultivating regions 
may be divided as follows (Fig.  7)  :
7  Kwri,e4m4 
 9  Hiselhi,s3FiLcovo 
 2.300 
.50 .40 .90   
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1. The stabilized  regions: 
   The Kamikawa Basin, the northern district of the Ishikari Plains , the 
   Hakodate Plains, etc. 
2. The quasi-stabilized  regions: 
   The central and the south-western part of Hokkaido with some unstable areas . 
3. The unstable regions in the northern and the eastern part of  Hokkaido  : 
   (a) Relatively stabilized  regions: 
       The central and the southern districts of Rumoi and the Nayoro Basin . 
   (b) Sub-unstable  regions: 
       The series of towns and villages with the intermediate  nature—Bifuka , 
       Takinoue, Yubetsu, Kitami area and Memanbetsu . 
   (c) The most unstable  districts: 























  Fig. 7 Regional division by the stability of rice fields. 
Stabilized regions. 2: Quasi-stabilized regions. 
Sub-unstable regions. 4: Unstable regions.
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V. The Rice Field Distribution and the Physical Conditions 
   Let us now examine the relations between the distribution of rice fields and 
the physical conditions. After the turn of the century the agricultural technology 
has well advanced to insure the rice farming under the present climatic conditions in 
the central region. Therefore under the fervent desire for cultivating rice, no 
consideration was paid to the climatic handicaps so far as the lowlands were con-
cerned. It follows, therefore, that the necessary conditions for rice cultivation 
are the nature of soil, irrigation, permeation and the landforms.4) 
   In Figs.  8--10, the distribution of rice fields is shown concerning the central 
region before 1920, when the explosive progress for the rice field construction started. 
   The expansion of rice fields was confined as a whole to the valley floors and 
alluvial plains along the outskirts of hills and mountains relatively easy to take
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      Fig. 8 Distribution of rice fields in the southern  part of Ishikari Plain. 
          The letters and numbers show the names of the Doke) Kumiai. 
4) The author used mainly airphotographs for the discrimination of land feature, 
referring to geological maps and soil maps. Also, for the distribution of rice field he used 
the governmental maps and referred statistics by the smallest administrative units, "A 
History of Doko Kumiai" and the other materials.
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northern part of Ishikari
(
Plain.
irrigation water from the tributaries of the  Ishikari River. 
   Large areas of rice fields were constructed in the Kamikawa Basin located at 
the upper part of the River Ishikari, as most of the river floors consisted of alluvial 
land, and also as the irrigation water was easily available. In the central part of 
the Ishikari Plain, on the other hand, the construction was started by the Shinoro 
Heison Irrigation Association in 1918. (No. 2, Fig. 8) It had long been planned to 
get water from the main course of the Ishikari, but it has not materialized, 
except for the pumping, due to the huge expenditures for the necessary installations 
and equipment. Only the Fukagawa Irrigation Association (No. 46, Fig. 8) in the 
north had completed its works in 1916. 
   Rice cultivation mainly developed on the delta plains, and hardly on the peat 
land except for the fringes of low peat areas. In 1915 drainage works were begun
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at the swamp areas in the Shinotsu area and the Furano Basin . No over-all 
drainage works, however, had ever been attempted in the peaty or swamp areas of 
the island. 
    The construction of irrigation reservoirs was restricted to some limited areas , 
and they were small in scale. The rice fields on the hilly lands were exceptional and 
scattered. 
   After 1920, rice fields expanded over the whole area of the Ishikari Plain , and 
occupied almost all the alluvial plains except the peat areas , swamps, dunes, flood 
plains and some of the natural levees. The only exception was the truck and the 
dairy-farms in the outskirts of Sapporo. The rice fields penetrated into the valleys 
and even up to a few of the hilly lands . Such an over-all expansion has been much 
indebted to the long irrigation channels directly connected with the big rivers . The 
Sorachi Irrigation Association that completed its construction work in 1922, sup-
plied the middle part of Sorachi with abundant water from the Ishikari main river. 
The Hokkai Irrigation Association set up in 1922 completed its work in 1930, 
securing water from both the Sorachi River and the Ishikari main river . Its 80 
kilometer channel has furnished water to the east side of the Ishikari River in the 
southern Sorachi area. (Irrigated areas are marked "H"s in Figs. 8 & 9.) Another 
case is the Minami-Naganuma Irrigation Association (No. 24, Fig. 8) constructed a 
long transmission channel, and after 1927 it set up vast rice fields in areas excepting 
the low swamp areas. 
   Soil improvement in the peaty land was carried out in the Furano Basin (Fig. 
 10). In the Ishikari Plain not so high above the sea level, it was necessary to 
make short-cut channels at several places of the Ishikari main river . The rice 
field construction works in the peat land areas started in about 1930 and especially 
after 1935. 
   Many pumping facilities were installed after 1920, and often they were on large 
scales. It is also noted that many irrigation reservoirs were built on the uplands , 
and over the upland area between the Umaoi Hill and the Yubari Range, there were 
particularly many reservoirs (Nos. 16, 17 in Fig. 8 and others). 
   In the sand dune area approximately 5 kilometers wide along the shore of Ishika-
ri Bay, dry fields were transformed in part into rice fields in the years around 1930, 
and after the war the authentic construction was carried out during the years  1948-
49 (No. 6 in Fig.  8). 
   While the tremendous expansion were carried on in the central region, most 
of the construction works of rice fields were accomplished in the marginal 
region in 1920-1930. In the case of the marginal region it is difficult to point out 
the relationships between the nature of the land and the rice field construction .
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The full-scale cultivation of rice spread quickly over the entire area without the 
processes which took place in the central region before 1920. 
   During the declining period of rice cultivation after 1932, the differences due to 
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River  terrd,ces and gentle slopes at  Takinoue,
(After  Walth, 1961) 





 I  Terrace IV 
 2  —  Terrace III 
 3  —Terrace II 
 4  —  Gentle slope 
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  Fig. 12 Land use at Takinoue. (1941) 
 2—Dry field.  3—Dry field reconstructed from rice 
to  be reconstructed into dry field.  5—Waste .
field.
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Table 2. The locality of
Period Land  ownership
 1900-1920
 1920-.4935
 Absentee major landowner 
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Takinoue  (Figs, 11 &  12). At Takinoue, the gentle slopes, as described by  Wak65), 
are covered by heavy clay soil, and here almost all the rice fields were quickly 
 abandoned  ; and also on the terrace  I  I, which is contiguous to the gentle slope, 
rice fields were abandoned in a marked degree. The rice fields on the terrace  III 
and IV were much more stable showing a great contrast. On Panke-takadai of 
Bifuka in Kamikawa, which is a gentle slope of the same type, rice fields were 
abandoned during 1932-34 because of abscondance of  tenant-farmers°). In the 
coastal plains of Yubetsu and Shari all of the rice fields were deserted completely in 
the heavy clay land areas where the soil is not fertile. 
   Even in the marginal land rice fields in the alluvial areas were very stable. 
Some of the typical examples are the rice cultivated area along the Enbetsu River in 
Rumoi, some parts of a river terrace by the Teshio River at Bifuka,7) and the 
  5) T.  Wakd  (1961): River Terraces and Gentle Slopes along the Shokotsu River, 
         Northeastern Hokkaido. Sci. Rep. Tohoku Univ. 7th ser. No. 10, pp. 39-49. 
        (See p. 43 & p. 46) 
     These Gentle Slopesdonot always exceed 2-3° near the genuine terrace parts, and are 
     so gentle that it can be used as irrigated rice fields. 
 T, Wako  (1963): River Terraces and Gentle Slopes along the Yubetsu River. Sci. 
     Rep. Tohoku Univ. 7th ser No. 12. pp. 35-52. (See p. 49) 
  6), 7) These changes of land use had been shown by a figure in the following paper. 
     J. Okamoto (1959): Land Use in the Northern Marginal Area of Rice Cultivation. 
          Restruction into Dry Fields from Paddy Fields in Bifuka. (in Japanese)         "Geographical Problems on Exploitation" pp. 113-120. (See  p, 119)
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characteristics
Irrigation and reclamation
Irrigation systems from 
tributaries.
Large scale irrigation  systems. 
Pumping facilities, 
Irrigation reservoirs.
Land features of the principal areas buildin g rice fields
In the central region In the marginal region
Valley floors. 
Alluvial plains or basins.
 Whole plain of lowland 
 except swampy lands. 
 Hilly lands. 
 Swampy lands in basins.
 Swampy lands in the 
 lowland. 
 Sand dune.
Full-scale expansion in 
various  lands_







districts in the Revival in more fertile lands.
alluvial plain at Memanbetsu in Abashiri. 
   Thus, the extent and the locality of the rice 
period by period in Hokkaido. The locality 
 shown in the above table.
cultivation 
of the rice
had 
field
been changed 
building will be
